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1999 THIRD QUARTER REMEDIAL ACTION PROGRESS REPORT
AND DELINEATION STATUS REPORT

FORMER ARCO TERMINAL
NEWARK, ESSEX COUNTY, NEW JERSEY

1.0 INTRODUCTION, SCOPE AND BACKGROUND

The Amerada Hess Corporation (AHC) Newark Delancy Terminal (the site) is

located along Delancy Street in the eastern portion of Newark, Essex County, New Jersey.

The site consists of approximately 60 acres and is bounded to the north by Delancy Street

and a Star Enterprises petroleum storage terminal, to the east by Newark Bay, to the south

by a drainage swale, currently undeveloped marshland (owned by Star Enterprises) and the

City of Newark Police Firing Range, and to the west by a propane storage facility (Propane

Power) and a defunct drum recycling company (Central Drum). The former drum recycling

facility is currently a USEPA listed Superfund site. The eastern third of the site is occupied

by 10 petroleum storage tanks and a barge docking facility. Terminal offices, a truck

loading rack, and a vehicle garage are located in the central portion of the site, along with

a petroleum pipeline (Colonial Pipeline) that supplies the terminal. This pipeline enters

the terminal from the south. The western portion of the site is currently undeveloped,

although a propane storage facility (Propane Power) was formerly located in this area and

another branch of the Colonial Pipeline runs along the western edge of the terminal

property. The westernmost 10 acres of the site (later expanded to 20 acres) was leased

from late 1998 to mid 1999 to a container shipping company. This area was regraded and

covered with 6-9 inches of coarse gravel, quarry process and concrete fragments. The

shipping company stored empty shipping containers (Sea-Land containers) in the area. The

graveled area, currently not in use, is scheduled for leasing to trucking and other

transportation companies. Asphalt, gravel or cement pads cover the majority of the eastern

and central portions of the site, with the remainder of the site unpaved. The entire facility

is underlain by fill averaging 10-12 feet in thickness with the exception of the extreme

southern portion of the site. Marsh sediments underlying the fill consist of silts and clays

with varying amounts of fine sand and organic material.
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AHC, the current owner of the facility, accepted environmental responsibility for the

site in December 1997 from Atlantic Richfield Corporation (ARCO), the previous property

owner. The New jersey Department of Environmental Protection (NJDEP) commented on

previous environmental investigations at the site in letters dated March 26, 1997,

September 15, 1997, and January 8, 1998, requesting additional soil and groundwater

delineation activities at the site. AHC responded to these letters in a response document

dated February 27, 1998. The February 27 document contained a workplan to perform

additional soil and groundwater investigation activities at the site. The NJDEP approved

AHC's groundwater sampling and soil delineation plan in a July 7, 1998 comment letter.

AHC responded to the comments of the July 7, 1998 NJDEP letter in a letter dated July 31,

1998.

The soil and groundwater sampling requested by the NJDEP in the comment letters

listed above were performed during the third and fourth quarters of 1998. Supplemental

soil delineation sampling was conducted on August 11-13, 1998, with the results included

in the December 1, 1998 Soil Remedial Investigation Report. Quarterly groundwater

sampling events were conducted on August 3-4, 1998 and November 2-3, 1998. The

results of these sampling events were included in the October 15, 1998 Third Quarter

1998 Remedial Action Progress Report and the January 29, 1999 Fourth Quarter 1998

Remedial Action Progress Report, respectively.

A meeting was held at the site on November 13, 1998 between AHC

representatives, FWENC representatives and Mr. Robert Simpson, NJDEP Case Manager, to

review the current status of the environmental investigations at the site and discuss

possible future activities. After reviewing the site and its history, the decision was made to

defer discussion of remedial action alternatives until the investigation parameters were

fully delineated at the site and to postpone further delineation activities until a thorough

review of historical environmental investigations was conducted to avoid duplication of

previous work.

AHC has completed reviews of historical soil and groundwater sampling at the site.

The results of the soil sampling review, along with proposed additional soil sampling to

complete site soil delineation, were discussed in the Fourth Quarter 1998 Remedial Action
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Progress Report. Responses to an NJDEP letter dated December 24, 1998 were also

included in the Fourth Quarter 1998 Report. The results of the groundwater sampling

review were discussed in the First Quarter 1999 Remedial Action Progress Report.

AHC received an NJDEP comment letter dated May 14, 1999 referring to the Third

and Fourth Quarter 1998 Remedial Action Progress Reports. The comment letter raised

issues concerning fill delineation, delineation of AOCs in the north-central and eastern

portions of the site, pump and haul interim remedial measures in the loading rack area,

monitoring well repair/replacement, and parameter readings collected during well purging.

Responses to the May 14, 1999 comment letter and a workplan for supplemental soil

delineation designed to address all soil delineation issues for the site currently outstanding

were included in the Fourth Quarter 1998 Remedial Action Progress Report. AHC is

awaiting NJDEP approval of the supplemental delineation workplan, and will implement

these activities following receipt of approval.

The results of the Third Quarter 1999 Groundwater Sampling Event are presented

and discussed in the following report. AHC has compiled the laboratory data for this event

into the EDD format. These data are presented on a disk attached to this report. A

groundwater sampling plan for the Fourth Quarter 1999 Groundwater Sampling Event

(November 1999) is also included.

Additional active site issues include the remediation of phase-separated

hydrocarbon (PSH) in the loading rack area and the current status of all designated Areas of

Concern (AOCs) within site boundaries. The current status of PSH remediation in the

loading rack area is discussed within this report. A telephone call with Mr. Robert

Simpson, NJDEP Case Manager, was held on March 31, 1999. The issue of the current

status of site AOCs was discussed during this telephone call. The status of the AOCs will

be reviewed by the NJDEP, with the results to be included in a letter. AHC is awaiting the

results of this review, and will incorporate these results into soil/groundwater delineation

activities for the site.
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2.0 RESULTS OF AUGUST 1999 THIRD QUARTER WELL GAUGING AND

GROUNDWATER SAMPLING EVENT

Monitoring wells at the site were gauged and sampled on August 10, 1999. Well

gauging was accomplished using a sonic interface probe. The wells were sampled in

accordance with previously approved sampling methods and the revised long-term

monitoring plan identified in the Second Quarter 1999 Remedial Action Progress Report.

The locations of all current site wells are shown on Figure 1. This figure shows the existing

site structures, including piezometer and monitoring well locations.

Monitoring well gauging and inspection results are presented in Table 1. Table 1

well data include the name of each well, the casing and water elevations, depth to screen,

measured and historical well depths, depth to product and product thickness (if present),

the current status of the well (good condition, or if damaged, the type of damage) and

pertinent comments. Wells destroyed, abandoned or not found (over several sampling

events) are not listed in this table. A total of 71 wells are known to have been installed

historically at the site, of which 45 are currently usable. Wells MW10R and PZ1 7 have

obstructed casings and should be abandoned, the casing of PZ10 is loose, and wells W5R,

MW7R, MW11 through MW15, PZ16 and TPZ3 need surface completion repairs. These

well abandonments and repairs will be scheduled following NJDEP approval concurrent

with the installation of the supplemental soil delineation borings identified in the Second

Quarter 1999 Remedial Action Progress Report. Well GM17 and well W14 require

resurveying before inclusion in potentiometric maps. AHC will perform this resurveying

after conducting the above repairs.

The measured depth to water (DTW) of site wells gauged in August 1999 ranged

from 2.55 feet at well TPZ1 to 10.27 feet at well PZ10 below top of casing (Table 1).

Groundwater elevation data from all active wells with surveyed inner casings are included

in Figure 2, the groundwater potentiometric map. AHC has also included the NJDEP-

required Groundwater Contour Map Reporting Form as Appendix A of this report. A

measurable (0.01 foot or more) thickness of PSH was observed in wells MW11, MW13,

MW14, MW15, GM17 and W15. Gravity-adjustment of groundwater elevations for the
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wells containing LPH was performed using an adjustment factor of 0.74 (the average

density of the PSH relative to the 1.00 density of water). A product sheen (<0.01 ft

thickness) was observed in well W2. The current status of product recovery activities at

the site is discussed in Section 5 of this report.

Analysis of Figure 2 indicates that groundwater generally flows in an easterly

direction toward Newark Bay, as would be expected under normal flow conditions. A

groundwater mound is located in the vicinity of the loading rack, and water in the north-

central portion of the site flows to the north. The mound and local northward groundwater

flow have been documented in site reports for over 10 years. Roux Associates, Inc. and

Geraghty & Miller, Inc. determined that the mounding was caused by a ridge of

impermeable meadow mat in the vicinity of the loading rack. Roux Associates, Inc. and

Geraghty & Miller, Inc. also determined that the northward groundwater flow was likely

due to the continued operation of PSH recovery systems at the Star Enterprises terminal

located north of the site. Based on observed field data and the Star Enterprises NJDEP file

search referenced in Section 1 of the First Quarter 1999 Quarterly Progress Report, AHC is

in agreement with these interpretations of site groundwater flow. The potentiometric

contours in the vicinity of Tank 0304 show a small deviation in the vicinity of this tank.

This mound, along with the local lead and VOA detections in soils, indicates that a historic

leak from this tank is the most likely source of the dissolved hydrocarbons observed in

wells MW9R and MW2 during'current and recent groundwater sampling events.

Field parameters were gauged during well purging and before and after well

sampling to ensure that the aquifer had equilibrated prior to sampling. The parameters pH,

electrical conductivity (EC), turbidity, dissolved oxygen (DO), temperature and salinity

were field determined. Table 2 presents the groundwater conditions in each well

immediately prior to sample collection.

NJDEP-certified Accutest Laboratories, Inc. of Dayton, NJ conducted laboratory

analyses of samples collected from site wells. Wells MW-2, MW4, MW8R, MW-9R, W3

and W9 were sampled for Benzene, Ethylbenzene, Toluene and Total Xylenes (BTEX),

Arsenic, Lead, Methyl Tert Butyl Ether (MTBE) and Tertiary Butyl Alcohol (TBA). The

Arsenic and Lead samples were collected using EPA-approved low-flow sampling methods
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to minimize turbidity. The laboratory results of the above analyses are presented in Table

3. A complete laboratory data package is included in Appendix B. The results of the

August 1999 and recent groundwater sampling events are analyzed in Section 3.
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3.0 ANALYSIS OF RECENT AND CURRENT EVENT GROUNDWATER SAMPLING

DATA

The BTEX, Naphthalene, MTBE and TBA recent and current analytical results (1997-

1999) are summarized in Tables 4 through 10. The most recent sampling data from site

wells from samples taken over the 1998-1999 period for BTEX, MTBE and TBA are shown

in Figures 3 through 8. Benzene (Table 4) was detected above the Groundwater Quality

Standard (GWQS) of 1 ug/l in wells MW2, MW4, MW8R, MW9R, W3 and W9 during the

August 1999 (current) sampling event. This pattern of detections shows that Benzene

concentrations continue to be highest in the vicinity of the loading rack and east of Tank

304, as shown in Figure 3 and Figure 8 of the Fourth Quarter 1998 Remedial Action

Progress Report (Appendix C). Ethylbenzene was not detected above the GWQS of 700

ug/l in any well sampled during the current event. Table 5, Figure 4 and Figure 9 of

Appendix C show that Ethylbenzene (generally in concentrations below the GWQS) is

concentrated in the loading rack area. Toluene was detected above the GWQS of 1000

ug/l in well W3 during the current event. Table 6, Figure 5 and Figure 10 of Appendix C

show that Toluene is concentrated in the loading rack area, with low-level detections

(<15ug/l) in wells adjacent to Newark Bay. Total Xylenes were detected above the

GWQS of 1000 ug/l in well W3 during the current event. Table 7, Figure 6 and Figure 11

of Appendix C show that these total Xylenes detections generally follow the same patterns

as those noted for Toluene. Naphthalene (Table 8) has not been detected above the

GWQS of 300 ug/l in any site well sampled from 1997-1999, and thus was not sampled

during the current event. MTBE (Table 9) was not detected above the GWQS of 70 ug/l in

any sampled well during the current event. MTBE is concentrated in the loading rack area,

with a lesser concentration in wells adjacent to Newark Bay (see Figure 7 and Figure 12 of

Appendix C). TBA (Table 10) was detected above the GWQS of 100 ug/l in wells PZ8 and

PZ11. Table 10, Figure 8 and Figure 13 of Appendix C show that TBA is present at the

loading rack area and in wells along Newark Bay, generally in concentrations above

GWQS.
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As stated above, metal samples (arsenic and lead) were collected from wells MW-2,

MW4, MW8R, MW-9R, W3 and W9 during the current event. The samples were collected

to complete groundwater delineation of confirmed contaminants of concern at the site,

which include BTEX, MTBE, TBA, Arsenic and Lead. Exceedances of GWQS standards

were noted in samples from wells MW2 (Arsenic), MW4 (Arsenic and Lead), MW9R

(Arsenic and Lead), W3 (Arsenic and Lead) and W9 (Lead) during the Third Quarter 1999

Sampling Event. The metals samples were collected using EPA-approved low-flow

sampling methods to minimize turbidity except at well PZ8, for reasons discussed

previously. AHC notes that while exceedances of metals GWQS have occurred, the

majority of metals analyses performed on samples from site wells have been significantly

below GWQS or non-detect (ND).

AHC has compiled a comprehensive groundwater database for this site comprised

of 1997-1999 data (Tables 4-10). Based on this database, AHC will continue to sample

selected wells to monitor natural attenuation at the site. AHC is awaiting NJDEP approval

of this long-term monitoring strategy, originally presented in Section 4 of the Second

Quarter 1999 Remedial Action Progress Report and summarized below.
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4.0 RECOMMENDED FUTURE GROUNDWATER MONITORING

Analysis of recent groundwater sampling data (1997-present) shows that

groundwater compounds at the site are well delineated. Based on the 1997-1999

groundwater database, AHC has included the following wells for routine (semi-annual)

monitoring pending NJDEP approval: wells MW9R, MW2 and MW8R along Newark Bay;

wells W9 and MVV14 in the loading rack area (if well MW14 contains LPH, an adjacent

well will be sampled); and well MVV4 south of the loading rack. All of these wells will be

sampled for BTEX, MTBE and TBA on a long-term basis (Table 11). The wells will be

sampled once for Arsenic and Lead. Wells exhibiting exceedances of GWQS for these

metals will be resampled to confirm the exceedance. As Naphthalene has not been

detected above GWQS in any site well, this constituent will not be included in the routine

monitoring.
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5.0 PHASE-SEPARATED PRODUCT IN THE LOADING RACK AREA AND RECOVERY

STATUS

AHC has periodically engaged in pump and haul activities from loading rack area

wells at the site from February 1998 to present. The history of these activities and a

description of the recovery method and waste disposal method were included in previous

reports.

Pump and haul activities were discontinued following the December 11, 1998

pumping event, when it was observed that LPH was absent from most Loading Rack Area

wells and was present only as a light sheen in wells MW13, MW15 and W15. A

supplemental gauging event of the loading rack wells, performed on January 12, 1999,

confirmed the continued absence of LPH in measurable quantity onsite. AHC has

continued to gauge the loading rack area wells on a monthly basis (Table 12). The

monthly gauging events from January-April 1999 showed that LPH was present in some

loading rack area wells, generally in thicknesses less than 0.01 foot (sheen). AHC therefore

installed PetroTrap PSH collectors during February 1999 in wells MW13 and MW15, both

of which exhibited sheens, and has since relocated the PetroTraps based on the results of

ongoing loading rack area well gauging (Table 12). The PetroTraps have been serviced

monthly.

LPH thicknesses increased during May-June 1999 due to increased precipitation at

the site mobilizing product from the vadose zone. Pump and haul activities were resumed

on June 3, 1999 and have continued on a quarterly basis. Table 12 shows that pump and

haul on a quarterly basis is controlling PSH within the affected loading rack area wells.
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6.0 CONCLUSIONS, RECOMMENDATIONS AND SCHEDULE

6.1 Groundwater Delineation

Analysis of current and historic groundwater sampling data shows that dissolved

phase volatile compounds are concentrated in the loading rack area, with lesser

concentrations in areas adjacent to Newark Bay. The levels of the volatile compounds

have decreased over time due to recovery efforts and natural attenuation. MTBE is present

in the loading rack area, with TBA present in the loading rack area and in wells located

along Newark Bay. Semivolatile (PAH) compounds are present in low levels in most site

wells. This distribution is consistent with the PAH distribution in site soils identified in the

Fourth Quarter 1998 Report, and is likely related to low-level PAH concentrations in most

fill materials historically used at the site. Metals occur sporadically in levels above GWQS

at the site. The only metals showing exceedances of GWQS have been Lead, Chromium

and Arsenic. TPHC levels in site wells have been low-level to ND.

AHC has generally delineated the extent of groundwater contamination at this site.

Utilizing the current groundwater database, AHC reevaluated long-term monitoring needs.

The proposed monitoring wells for long-term semi-annual sampling are shown in Table 11.

AHC has installed PetroTrap PSH collectors in site wells that continue to be affected

by PSH accumulations. These collectors are serviced monthly, and all loading rack area

wells are gauged monthly to'check for PSH accumulation. Based on recent gauging

results, pump and haul activities have been scheduled on a quarterly basis.

6.2 Soil Delineation

AHC, in the Fourth Quarter 1998 Report, showed that the parameters of concern at

the site (volatile, semivolatile, TPHC and lead) are mostly delineated within site

boundaries. The NJDEP responded in a letter dated May 14, 1999. In response to this

letter, AHC has proposed to advance 25 fill delineation borings across the site, to be

continuously logged and sampled as detailed in the Second Quarter 1999 Remedial Action

Progress Report. In addition to fill delineation, these borings will serve to vertically

delineate COCs in the Propane Power, Septic System/Leach Field, and Loading Rack
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AOCs. Data from the 25 proposed borings is expected to complete site-wide delineation

of COCs at the site, and any further delineation should be minor and limited to addressing

data gaps in small areas. AHC is awaiting NJDEP approval for these activities. The soil

borings are planned for installation concurrent with the well abandonment and repair

activities detailed in Table 1, as shown on the Implementation Schedule (Figure 9).

6.3 Remedial Action Selection

Remedial action selection issues for the site include the following:

• Refer to Figure 9, the Implementation Schedule, which shows that the RAWP for the

site will be submitted upon delineation of site groundwater and soils, following

NJDEP's approval and concurrence that the site is fully delineated.

• AHC will continue LPH interim remedial measures as necessary.

• There are no potable wells in the area of the site; therefore, current conditions do not

pose an immediate threat to human health or the environment.

• Any changes in the implementation schedule will be proposed to the NJDEP in future

reports.

6.4 Issues for NIDEP Review and Approval

Issues requiring NJDEP review and approval include the following:

• AHC requests that NJDEP review the status of all AOCs at the site and respond in a

letter. AHC will use this information to complete delineation of site soils/groundwater.

• AHC requests that the NJDEP review the proposed list of wells to be sampled for long-

term monitoring on a semi-annual basis (Section 4 and Table 11).

• AHC requests approval of workplan for installation of supplementary soil delineation

borings S-1 through S-25 (Section 6.2), and approval of the variance requested in

Section 6.1 of the Second Quarter 1999 Remedial Action Progress Report.

• AHC requests that the NJDEP provide a list of monitoring wells, if any, it deems require

replacing. This list will be evaluated and the well replacements will occur concurrent

with the installation of the 25 soil borings listed above.
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Table 1
Former ARCO Terminal

Well Gauging Information
August 10, 1999

w««

Name

MW1

MWJ

MW3

MW4

MW5

MW7R

MW8R

MW9R

MW10R

MW11

MW12

MW13

MW14

MW15

GM17

P21

PZ8

PZ10

P211

PZ17

PZ20

PZ22

PZ24R _j

PZ25

PZ26

TP21

TP23

TPZ4

TP25

TP28

W1

W2

W3

W4

VV5R

W6

W7

W8

W9

Letitude

Coordinate

to' 4? 21 .28" N

40*42' 184TN

40*42' 14.11'N

40* 47 21. 81" N

40" 42" 28.80- N

40* 42- 20.28" N

40*47 15.91'N

40' 4? 19.44- N

40* 42- 20.73- N

40' 42- 24.40' N

40*4722.99"_Nj

40' 42- 24.35- N

40' 42' 24.00- N

40' 47 25.41" N

40' 421 24.40- N

40* 4? 31.91" N

40' 42' 18.55- N

40' 4J' 14.00" N

40' 47 18.80- N

40' 4? 23.49* N

40*42' 20.25' N

40' 47 25 85- N

40* 47 23.54" N

40* 47 28.83- N

40' 421 28.68" N

40* 421 25.55- N

40' 42- 26.44" N

40' 4? 28.17- N

40*42' 25.24- N

40* 47 24.20" N

40* 42- 23.42" N

40* 4? 24.68' N

^40* 47 23.92" N

40* 47 25.34" N

40* 47 26. 17" N

40* 4? 25.42" N

40* 47 24.90' N

40*47 24.28" N

40* 42' 24.20- N

Longitude

Coordinate

74* 07-1 5.48' W

74* or 14,48'W

74*07- 16.37" W

74* or 23 64- W

74* or 32.75- W

74* or 22.94" W

74* or 15.48"W

74* or 14.48- W

74* Or 18.83'W

74* Or 22.74- W

74* Or 22.39- W

74* Or 21.31" W

74* Or 21.73" W

74*OT21.78"W

74* or 22.75" W

74* or 28.73" W

74* or 18.50" W

74* or 17.78" W

74* Or 14.90" W

74* or 18.98" W

74* or 14.13" W

74* or 22.85- W

74* Or 19.46" W

74* or 25.71- W

74*Or26.41-W

74* or 23.35" W

74* Or 21.81" W

74* Or 21. 47" W

74* or 20.31" w
74* Or 19.57" W

74* or 2i.erw
74* or 21.97" W

74*Or21.15'W

74* Or 21.06- W

74* or 21.52" W

74* Or 20.42" W

74* Or 19.74- W

74* Or 19.10- W

74* Or 18.69" W

Casing

Elevation

10.99

12.74

11.93

13.25

9.58

12.08

13.19

12.97

12.39

11.20

10.53

1127

11.27

11.31

?

11.97

12.95

18.58

11.80

10.89

12.53

11.91

12.11

14.05

13.75

9.92

10.43

10.60

10.15

10.29

10.58

1161

10.38

11.47

10.58

10.18

11.50

11.59

11.83

Depth to

Screen

2.00

3.00

3.00

4.70

NA

2.48

3.59

3.77

249

1.00

LOO
1.00

1.00

1.00

NA

NA

2.45

5.48

2.30

NA

3.03

1.81

2.51

1.50

1.50

NA

NA

NA

NA

NA

1.00

1.00

1.00

1.00

1.00

1.00

1.60

1.50

1,60

Hlstortcul

Total Depth

1558

20.40

18.00

14.70

14.60

11.00

1200

12.00

11.00

11.00

11.00

11.00

11.00

11.00

11.50

7.00

7.45

11.00

7.30

7.00

8.03

6.91

800

6.50

8.50

5.88

5.05

5.50

543

11.29

10.00

10.00

10.00

10,00

11.00

10.00

11.10

11.00

11.10

Measured

Total Depth

1387

19.08

17.85

14.40

14.60

11.88

13.85

13.92
_

1052

10.93

11.00

10.80

11.00

11.73

6.13

8.98

11.03

7.30
_

819

6.57

4.63

8.25

821

5.75

5.19

5.22

5.50

11.24

973

9.75

7.00

7.28

10.79

9.88

10.82

10.45

1087

Wsler

Depth

4.01

8,74

5.08

7.69

2.71

596

8.94

6.35
_

382

2.83

4.28

4. 69

3.92

3.96

4.64

6.32

10.27

6.43

-

6.93

4.76

Dry

6.38

6.74

2.62

3.18

3.28

2.08

3.48

300

4.25

2 5 5

4.15

3.36

2.87

4.30

4.50

4.69

Product

Depth

NO

NO

NO

NO

ND

ND

NO

ND
_

3.81

ND

4.21

4.87

3.88

3.89

ND

ND

ND

ND
_

ND

ND

ND

NO

ND

ND

ND

NO

ND

ND

ND

Sheen

ND

ND

ND

ND

ND

ND

ND

Product

Thickness

0.00

0.00

0.00

0.00

0.00

0.00^

0.00

0.00
_

0.01

0.00

0.05

0.02

0.04

0.07

000

000

0.00

0.00
_

0,00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Corrected

Water Elevation

6.98

4.00

5.95

5.56

6.87

6.12

8.25

6.62
_

7.39

7.67

7.05

6.39

7.42

?

7.13

6.63

6.31

5.37
_

5.60

7.13

Dry

7.67

7.01

7.30

7.27

7.34

8.09

683

7.58

7.35

7.83

7.32

7.20

7.31

7.20

7.09

7.14

Well

Status

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Obstructed

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Poor Condition

Good Condition

Obstructed

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condillon

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condillon

Good Condition

Good Condition

Comments and

Recommendations

4' PVC fiushmounl casing

4" PVC itickup casing.

4" PVC itickup casing

4' PVC stlckup casing.

4' PVC sUcltup casing.

4' PVC itickup casing. Cement pad cracked and needs repair.

4" PVC stickup casing.

4" PVC itlckup casing.

Well casing blocked with soil. Well will be abandoned.

4"PVC flushmount casing. Cement pad cracked and needs repair.

4'PVC (lushmount casing. Box and cement pad need repair.

4"PVC flushmount casing. Cement pad cracked and needs repair.

4'PVC flushmount casing. Cement pad cracked and needs repair.

4"PVC flushmount casing. Cement pad cracked and needi repair. Inner cap damaged

4" PVC flushmount casing. Survey data needed.

2' PVC stlckup casing.

2- PVC itlckup casing.

1" PVC - Used "Water Only" probe. Useful as piezometer only. Well casing loose.

2' PVC stlckup casing.

1" PVC Wen blocked with loll. Well will be abandoned.

2" PVC slickup ceslng.

2" PVC stlckup casing. No lock.

2" PVC itlckup casing.

2" PVC stickup casing.

2" PVC stlckup casing.

4" PVC flushmount casing.

4" PVC flushmount casing. Missing star cover.

4' PVC flushmount casing.

4" PVC flushmount casing.

4" PVC flusnmount casing.

4' PVC flushmount casing.

4' PVC flusnmount casing.

4" PVC flushmount casing.

4" PVC fluihmounl casing.

4" flushmount casing. Flushmount box missing • repairs needed

4" PVC flushmount casing.

4" PVC itickup casing. No outer casing.

4" PVC itlcfcup casing. No outer casing

4" PVC itickup casing. No outer casing.

Fila: gagodata.xli Pag* 1 of 2
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Table 1
Former ARCO Terminal

Well Gauging Information
August 10,1999

Welt

Name

W10

wn
W12

W13

WH

W15

W18

Unknown

Latitude

Coordinate

40' 421 23.65' N

<Q' 4,1 2* .21" N

40' 4T 23.80- N

4tf 47 24.49- N

tO' 47 22.flfl- N

40' 42' 24.04' N

40' 4? 23.92- N

•40' 42' 21. 82' N

Longitude

Coordinate

74' or 19.07- w
74'OT 1959'W

74' or 20.69- W

74' OT 20.06- W

74' or 20.66- W

74' or 23.68- W

74* or 24.1 7- W

74' OT 27.55- W

Cailng

Elevation

12.28

12.36

12.37

10.73

11.80

12.56

11.94

7

Depth to

Screen

1.50

1,68

1.60

0.75

1.26

1.46

1.50

-

Historical

Total Depth

11.00

11,18

11.00

10.00

10.76

10.99

11.00

-

Measured

Total Depth

e.eo
10.35

10.46

9.25

8.90

10.78

10.60

11.06

Waler

Depth

4.38

5.04

5.04

3.29

3.55

4.86

4.80

NM

Product

Depth

ND

ND

ND

ND

ND

4.85

ND

ND

Product

Thickness

0,00

0.00

0.00

000

0.00

0.01

0.00

0.00

Corrected

Water Elevation

7.90

7.32

7.33

7.44

8.25

7.71

7.34

7

Well

Status

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Good Condition

Comment! and

Recommendations

4' PVC stickup casing. No outer casing.

4" PVC stickup casing. No outer casing.

4" PVC stickup casing. No outer casing.

4' PVC (lushmount casing.

4- PVC stickup casing.

4- PVC stickup casing.

4'PVC flushmount casing. Cement pad needs repair* Survey data needed.

NQIES;
1. - Indicates no data.
2. ND • not delected.
3. The recommended well abandonment and repair activities Kited above will occur along with the supplemental soil delineation activities proposed in the Second Quarter 1999 Progress Report.
4. Elevation data In ft mean sea level. Other measurements are from top of well casing,
5. NM« Not Measured.
0, AH measurements In feet unless otherwise Indicated.
7. * Based on design and location, this well Is likety PZ16, whtch was not located during earlier sampling events and thought to be destroyed. Wall located approximately 275 feat west of MW-4,

File: gagadata.xls.xls P«gt 2 of 2
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Table 2
Sampling Field Parameter Data

August 10,1999
Former ARCO Terminal

Newark, NJ

Well # || pH (S.U.) ]| EC (MS/CM) ]| Turbidity (NTU) || DO (PPM) || Temp. (C) || Salinity (%) || Appearance

MW2
MW4
MW8R
MW9R
W3
W9

6.89
6.70
6.29
6.76
6.66
6.77

0.874
2.580
0.479
0.706
2.770
0.366

79

233

19
150
107
36

3.90
4.14
3.96
3.90
2.64
3.74

19.0
18.1
19.1
19.0
28.7
20.2

0.03
0.12
0.01
0.03
0.13
0.01

Clear, strong odor.
Slightly turbid, mild odor.

Clear, mild odor.
Slightly turbid, mild odor.

Slightly turbid, strong odor.
Black tint, strong odor.

Notes:
Temperature Is measured In degrees Celsius.
pH Is measured In standard units (S. U.).
EC = Electrical Conductivity, expressed In mjlliSlemens per centimeter (MS/CM).
DO •= Dissolved Oxygen, expressed In parts per million (PPM).
NTU = NephelometricTurbidityUnlt.
All of the wells were purged at a reduced flow rate (0.5 liters/minute) to ensure lower turbidity for metals analyses and were sampled for metals from the pump discharge.
Volatile samples were collected using dedicated, disposable bailers.
The data above represent parameter data collected following parameter stabilization immediately prior to sampling. Complete purge data are included in Appendix A.
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Table 3
August 1999 Groundwater Analytical Results

Former ARCO Terminal
Newark, NJ

LABORAJORX
fpMoSicTiRfoi

E53897-1
E53897-1
E53897-1
E53897-1
E53897-1
E53897-1
E53897-1
E53897-1

E53897-2
E53897-2
E53897-2
E53897-2
E53897-2
E53897-2
E53897-2
E53897-2

E53897-3
E53897-3
E53897-3
E53897-3
E53897-3
E53897-3
E53897-3
E53897-3

E53897-4
E53897-4
E53897-4
E53897-4

ftSAMPIlEf
.T8?3AT.'l<5Yl

MW2
MW2
MW2
MW2
MW2
MW2
MW2
MW2

MW4
MW4
MW4
MW4
MW4
MW4
MW4
MW4

MW8R
MW8R
MW8R
MW8R
MW8R
MW8R
MW8R
MW8R

MW9R
MW9R
MW9R
MW9R

jSAMPliE-
llttMIBifi
53897-1
53897-1
53897-1
53897-1
53897-1
53897-1
53897-1
53897-1

53897-2
53897-2
53897-2
53897-2
53897-2
53897-2
53897-2
53897-2

53897-3
53897-3
53897-3
53897-3
53897-3
53897-3
53897-3
53897-3

53897-4
53897-4
53897-4
53897-4

;SAMPIEEiron
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99

8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99

8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99

8/10/99
8/10/99
8/10/99
8/10/99

^̂ P̂ IIiJHINJl S|
î ^ f̂4A*LYZE1'Sf|l̂

Arsenic
Benzene

Ethylbenzene
Lead

Methyl Tert Butyl Ether
Tertiary Butyl Alcohol

Toluene
Xylenes (total)

Arsenic
Benzene

Ethylbenzene
Lead

Methyl Tert Butyl Ether
Tertiary Butyl Alcohol

Toluene
Xylenes (total)

Arsenic
Benzene

Ethylbenzene
Lead

Methyl Tert Butyl Ether
Tertiary Butyl Alcohol

Toluene
Xylenes (total)

Arsenic
Benzene

Ethylbenzene
Lead

'ANAIIYTICAIJ

.̂ RE âSiS

ND

ND

ND

ND

ND
ND

ND

llllfliii^co '̂ci?
19.1
424
8.7
3.2
191

24400
11.6
12.6

17.1
2.9
0

224
1.1
0

2.9
2.6

0
1.2
0

9.7
50.4
217
0
0

9.4
317

0
24.6

Ill̂ fS
HuNTTsft

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l

!i|liABS$

5
5
5
3
5

1000
5
5

5
0.5
0.5
3

0.5
100
0.5
0.5

5
0.5
0.5
3

0.5
100
0.5
0.5

5
2.5
2.5
3

GWQSfSf

8
1

700
10
70*
100*
1000
1000

8
1

700
10
70*
100*
1000
1000

8
1

700
10
70*
100*
1000
1000

8
1

700
10

>GWQSS
(YES/NO^

YES
YES
NO
NO

YES
YES
NO
NO

YES
YES
NO

YES
NO
NO
NO
NO

NO
YES
NO
NO
NO

YES
NO
NO

YES
YES
NO

YES

ANALYTICAL
'flMETHbb î

EPA 200.7
EPA 60 1/602
EPA 601/602

EPA 200.7
EPA 601/602
EPA 60 1/602
EPA 601/602
EPA 601/602

EPA 200. 7
EPA 601/602
EPA 601/602

EPA 200. 7
EPA 601/602
EPA 601/602
EPA 601/602
EPA 601/602

EPA 200. 7
EPA 601/602
EPA 601/602

EPA 200. 7
EPA 601/602
EPA 601/602
EPA 601/602
EPA 601/602

EPA 200. 7
EPA 601/602
EPA 601/602
EPA 200. 7
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Table 3
August 1999 Groundwater Analytical Results

Former ARCO Terminal
Newark, NJ

LABORATORY
•U v"*^vfoo«**>syr***vft>3i*ifRRoTECTlNoi

E53897-4
E53897-4
E53897-4
E53897-4

E53897-5
E53897-5
E53897-5
E53897-5
E53897-5
E53897-5
E53897-5
E53897-5

E53897-6
E53897-6
E53897-6
E53897-6
E53897-6
E53897-6
E53897-6
E53897-6

§AMP1;E|
^JctfToN

MW9R
MW9R
MW9R
MW9R

W3
W3
W3
W3
W3
W3
W3
W3

W9
W9
W9
W9
W9
W9
W9
W9

(SAMRllE
îtfo**** ,̂*NUMBER
53897-4
53897-4
53897-4
53897-4

53897-5
53897-5
53897-5
53897-5
53897-5
53897-5
53897-5
53897-5

53897-6
53897-6
53897-6
53897-6
53897-6
53897-6
53897-6
53897-6

(SAMPUB

8/10/99
8/10/99
8/10/99
8/10/99

8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99

8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99
8/10/99

jSMCONSTITUENTlii!
SflSaiffltefei* V^'^VW*-1 ;; '̂-( Slt> jy&BRsS
P9ANAfcTCE0M|
Methyl Tert Butyl Ether
Tertiary Butyl Alcohol

Toluene
Xylenes (total)

••• Arsenic
Benzene

Ethylbenzene
Lead

Methyl Tert Butyl Ether
Tertiary Butyl Alcohol

Toluene
Xylenes (total)

Arsenic
Benzene

Ethylbenzene
Lead

Methyl Tert Butyl Ether
Tertiary Butyl Alcohol

Toluene
Xylenes (total)

ANAliYTICAU
'iAJj/ •» A* >* vMawitAfli* jjf
ipEsuitrlt

ND
ND

ND

ND

ND
ND

lfc6~Nolf
8.4

2010
0
0

97
14000
352

2400
5400

0
7690
5700

0
412
10

13.8
0
0

10.2
28.8

ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ugA
ug/l
ug/l
ug/l

2.5
500
2.5
2.5

5
100
25
3

100
5000
100
25

5
2.5
2.5
3

2.5
500
2.5
2.5

GWQSjfi

70*
100*
1000
1000

8
1

700
10
70*
100*
1000
1000

8
1

700
10
70*
100*
1000
1000

mm.
(YES/NO)'

NO
YES
NO
NO

YES
YES
NO
YES
YES
NO
YES
YES

NO
YES
NO
YES
NO
NO
NO
NO

ANALYTICAL
ttfMETHbb'Ifi
EPA 601/602
EPA 601/602
EPA 601/602
EPA 60 1/602

EPA 200.7
EPA 601/602
EPA 601/602

EPA 200. 7
EPA 601/602
EPA 601/602
EPA 601/602
EPA 601/602

EPA 200.7
EPA 601/602
EPA 601/602

EPA 200.7
EPA 601/602
EPA 601/602
EPA 601/602
EPA 601/602

NOTES:
1. Data provided by Accutest Laboratories Inc., Dayton, NJ (NJ Laboratory Certification No. 12129).
2. MDL = Method Detection Limit.
3. GWQS = Groundwater Quality Standards.
4. * = Standard not promulgated as of this report submittal date.
5. NA = Not Available.
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Table 4

Historical Groundwater Analytical Results Summary for Benzene

Former ARCO Terminal

Newark, NJ

Date Sampled:

Well*
MW1
MW2
MW3
MW4
MW8R
MW9R
MW12
MW13
MW14
MW15
W1
W3
W6
W8
W9
W10
W12
GM17
PZ8
PZ11
PZ16
PZ20
PZ22
TPZ5

1/28/97
ND (0.5)

SMC450;|»B
ND(0.5)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

fgt|:36 t̂i

NS

iifli0.98y>ift
NS
NS
NS
NS
NS
NS
NS

4/22/97
ND(1.0)
&4om
ND(1.0)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

»30.1§
NS

®&25:fgi;
NS
NS
NS
NS
NS
NS
NS

7/22/97
ND (1.0)

ffit:43}!M
ND(1.0)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

mwom
NS

Mt>20ĵ
NS
NS
NS
NS
NS
NS
NS

12/23/97
ND(1.0)

««560siSv
ND(1.0)

NS
NS
NS

"• NS
NS
NS
NS
NS
NS
NS
NS

Ilt330ji?g.
NS

3;[Sj19:S.i,
NS
NS
NS
NS
NS
NS
NS

1/27/98
ND (0.2)

&&827$jJ!
ND(0.2)

NS
NS
NS
NS
NS

f|15800i;ii:
NS
NS
NS
NS
NS

«jf48tfi®
NS

.̂ 9.6:*
NS
NS
NS
NS
NS
NS
NS

5/19-21/98
ND(1.0)

liiHiieoii
ND(1.0)

NS
ND(1)

lfi.9J4iSij(
NS
NS

111270011
NS
NS
NS
NS

f5?ii766»
ND(100)
ND (25)

Ji!!fa36:̂ .
NS
NS

ND(1)
NS

4S8..64M
iS|198IS*

NS

8/3-4/98
ND(0.2)

SUSe/llSi;
ND(0.2)

NS
NA

i!t293i®
NS
NS

SlilLPHliS
NS
NS
NS
NS

i*tliP,tt,i&
SSieeiTajti

NS
mB:65$x

NS
NS
NS
NS

SS|36f4::ft»
?i|*25-7JM/

NS

11/2-3/98
ND (0.5)

t;fi20:8lii;
ND(0.5)

NS
ND (0.5)

l;S«864SSSi
NS

fgg2060:iBf
iiat!Sl0700;»ii

gS¥4630Jg®
igi772oasi
tt?*4180ji8s
Hi2990.HI
i«35205M
gm92,Qĵ

NS
<t̂ 2.3«3!*a

m&457.«mi
NS
NS
NS

53>s8&58';2j(!$l:i
•«'W21i;5 î»
:!^i'::82.3..%.^-

2/3-4/99
ND(0.5)
SS-308iS4

NS
NS

ND (0.5)
NS
NS
NS

i&t1;100ffi
iSglipHsis;

NS
NS
NS
NS

fHf,io:4:?g
NS

/.*!>5.2}U,f,
NS
NS
NS
NS

^9;3M:
NS
NS

5/11/99
NS

aMf7.10,;iE
ND(0.5)
ND(0.5)

NS
NS

?.i%iA:'144-(fcj;,
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

ND(0.5)
NS

ND (0.5)
S!»'31.8;iu;f

NS
NS

8/10/99
NS

,^•424;;=,

NS
/*-v2.9 v,..

«;™;.,1.2.,%
»i3175fet

NS
NS
NS
NS
NS

3*14000,.
NS
NS

t^412i'^
NS
NS
NS
NS
NS
NS
NS
NS
NS

Notes: 1. Compound concentrations are measured in micrograms per liter (ug/L).
2. ND = Not Detected above method detection limits indicated in parenthesis.
3. NS = Not Sampled.
4. NA = Not analyzed for this compound.
5. Shaded areas exceed NJDEP GWQS of 1 ug/L for Benzene.
6. Refer to Third Quarter 1997 Status Report (Geraghty & Miller,

November 4,1997) for results prior to 1997.
7. LPH = Liquid Phase Hydrocarbon Detected, well not sampled.
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Table 5
Historical Groundwater Analytical Results Summary for Ethylbenzene

Former ARCO Terminal
Newark, NJ

Date Sampled:

Well*
MW1
MW2
MW3
MW4
MW8R
MW9R
MW12
MW13
MW14
MW15
W1
W3
W6
W8
W9
W10
W12
GM17
PZ8
PZ11
PZ16
PZ20
PZ22
TPZ-5

1/28/97
ND(5.0)

32
ND (0.5)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
8.5
NS

ND (0.5)
NS
NS
NS
NS
NS
NS
NS

4/22/97
ND(5.0)

58
ND (0.5)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
130
NS

ND (0.5)
NS
NS
NS
NS
NS
NS
NS

7/22/97
ND (0.5)

12
ND (0.5)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
110
NS

ND(0.5)
NS
NS
NS
NS
NS
NS
NS

12/23/97
ND(2.0)

29
ND(2.0)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
55
NS

ND(2.0)
NS
NS
NS
NS
NS
NS
NS

1/28/98
ND (0.2)

91.6
ND (0.2)

NS
NS
NS
NS
NS

&&1270*,g:

NS
NS
NS
NS
NS
6.62
NS

ND (4.0)
NS .
NS
NS
NS
NS
NS
NS

5/19-21/98
ND(7)

182
ND(7)

NS
ND(7.2)
ND(72)

NS
NS

is|*1010»
NS
NS
NS
NS
255

ND (700)
ND(180)

J 8.4
NS .
NS

ND (7.2)
NS
2.2J
14.6
NS

8/3-4/98
ND (0.2)
ND (360)
ND(0.2)

NS
NA

ND (36)
NS
NS

i&fliF>H&8J
NS
NS
NS
NS

LPH
ND(0.2)

NS
ND (0.2)

NS
NS
NS
NS

ND (0.2)
ND(0.2)

NS

11/2-3/98
ND(0.5)

5.6
ND (0.5)

NS
ND(0.5)
ND (10)

NS
ND (50)

516
292
642
162

M*:939^
^iGess*

4.6
NS

ND (0.5)
17.6
NS
NS
NS
1.8

ND (0.5)
7.3

2/3^/99
ND (0.5)

3.4
ND (0.5)

NS
ND (0.5)
ND(5)

NS
NS

SKSS731MS,
SffljliP.HSSf

NS
NS
NS
NS
1.1
NS

ND (5)
NS
NS
NS
NS

ND (0.5)
NS
NS

5/11/99
NS

42.6
ND(0.5)
ND (0.5)

NS
NS
6.9
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

ND(0.5)
NS

ND(0.5)
ND(0.5)

NS
NS

8/10/99
NS
8.7
NS

ND (0.5)
ND(0.5)
ND(2.5)

NS
NS
NS
NS
NS
352
NS
NS
10
NS
NS
NS
NS
NS
NS
NS
NS
NS

Notes: 1. Compound concentrations are measured in micrograms per liter (ug/L).
2. ND = Not Detected above method detection limits indicated in parentheses.
3. NS = Not Sampled.
4. NA = Not analyzed for this parameter.
5. J = Reported value Is below the method detection limit.

The indicated result is, therefore, estimated.
6. Shaded areas exceed NJDEP GWQS of 700 ug/L for Ethylbenzene.
7. Refer to Third Quarter 1997 Status Report (Geraghty & Miller,

November 4, 1997) for results prior to 1997.
8. LPH = Liquid Phase Hydrocarbon detected, well not sampled.
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Table 6
Historical Groundwater Analytical Results Summary for Toluene

Former ARCO Terminal
Newark, NJ

Date Sampled:

Well #
MW1
MW2
MW3
MW4
MW8R
MW9R
MW12
MW13
MW14
MW15
W1
W3
W6
W8
W9
W10
W12
GM17
PZ8
PZ11
PZ16
PZ20
PZ22
TPZ5

1/28/97
ND (0.5)

19
ND (0.5)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
2.7
NS

ND (0.5)
NS
NS
NS
NS
NS
NS
NS

4/22/97
ND(0.5)

12
ND(0.5)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
34
NS

0.91
NS
NS
NS
NS
NS
NS
NS

7/22/97
ND(0.5)

9
0.5
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
70
NS
1.4
NS
NS
NS
NS
NS
NS
NS

12/23/97
ND(2.0)

9
ND(2.0)

NS
NS
NS
NS

-•NS
NS
NS
NS
NS
NS
NS
12
NS

ND(2.0)
NS
NS
NS
NS
NS
NS
NS

1/28/98
ND (0.2)

13.4
ND (0.2)

NS
NS
NS
NS
NS

•«i*2440.;|J;
NS
NS
NS
NS
NS

2.15
NS

ND (4.0)
NS
NS
NS
NS
NS
NS
NS

5/19-21/98
ND(6)

ND(100)
ND(6)

NS
ND(6)

10J
NS
NS
971
NS
NS
NS
NS
189

ND (600)
ND(150)

J 24
NS
NS

ND(6)
NS

0.84J
7J
NS

8/3-4/98
ND (0.2)
ND (300)
ND (0.2)

NS
NA

ND (30)
NS
NS

LPH
NS
NS
NS
NS

LPH
ND (0.2)

NS
ND (0.2)

NS
NS
NS
NS

ND (0.2)
ND (0.2)

NS

11/2-3/98
ND(0.5)

6.3
ND (0.5)

NS
ND (0.5)
ND (10)

NS
ND (50)

167
217

3IM560;6i;
149

SM46501P
260
3.3
NS
1.1
10.7
NS
NS
NS
2.0
1.8
7.7

2/3-4/99
ND (0.5)

4.8
ND (0.5)

NS
ND (0.5)

7.1
NS
NS
746

SftLPHjft
NS
NS
NS
NS

0.62
NS

ND(5)
NS
NS
NS
NS

0.56
NS
NS

5/11/99
NS
9

ND(0.5)
ND(0.5)

NS
NS

58.6
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

ND(0.5)
NS

ND(0.5)
1.4
NS
NS

8/10/99
NS
11.6
NS
2.9

ND (0.5)
ND(2.5)

NS
NS
NS
NS
NS

:1£:7690?&
NS
NS
10.2
NS
NS
NS
NS
NS
NS
NS
NS
NS

Notes: 1. Compound concentrations are measured in mlcrograms per liter (ug/L).
2. ND = Not Detected above method detection limits indicated in parentheses.
3. NS = Not Sampled.
4. NA = Not analyzed for this parameter.
5. J = Reported value is below the method detection limit.

The indicated result Is, therefore, estimated.
6. Shaded areas exceed NJDEP GWQS 1000 ug/L for Toluene.
7. Refer to Third Quarter 1997 Status Report (Geraghty & Miller,

November 4, 1997) for results prior to 1997.
8. LPH = Liquid Phase Hydrocarbon detected, well not sampled
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Table 7
Historical Groundwater Analytical Results Summary for Xylenes

Former ARCO Terminal
Newark, NJ

Date Sampled:

Well*
MW1
MW2
MW3
MW4
MW8R
MW9R
MW12
MW13
MW14
MW15
W1
W3
W6
W8
W9
W10
W12
GM17
PZ8
PZ11
PZ16
PZ20
PZ22
TPZ5

1/28/97
|_ND(1.5)

23
ND(1.5)

NS
NS
NS
NS
NS
NS
NS |
NS
NS
NS
NS
NS
NS

ND(1.5)
NS
NS
NS
NS
NS
NS
NS

4/22/97
ND(1.5)
ND (30)
ND(1.5)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
1.4
NS
NS
NS
NS
NS
NS
NS

7/22/97
ND(1.5)

11.66
1.8

, NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
2.9
NS
NS
NS
NS
NS
NS
NS

12/23/97
ND(4.0)

12
ND(4.0)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

ND(4.0)
NS
NS
NS
NS
NS
NS
NS

1/28/98
ND(1.0)

ND (25.0)
1.52
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

ND (20.0)
NS
NS
NS
NS
NS
NS
NS

5/19-21/98
ND(4.0)
ND (80)
ND (4.0)

NS
ND(4)

ND (40)
NS
NS

JSf§f2488Sij!
NS
NS
NS
NS
847
NS

ND(100)
ND (80)

NS
NS

ND(4)
NS

2.79
9.19
NS

8/3-4/98
ND(1.0)
ND (200)
ND(1.0)

NS
NA

ND (20)
NS
NS

8SM60JHI
NS
NS
NS
NS

LPH
NS
NS

ND(1.0)
NS
NS
NS
NS

ND (1.0)
ND(1.0)

NS

11/2-3/98
0.60
7.2
2.0
NS

ND (0.5)
ND (10)

NS
ND (50)

182
373

fsgi57805;$S:

m*t77om
;lii:3890BH|
3iS2390:g*

6.3
NS
4.4
26.8
NS
NS
NS
5.3
1.4

10.0

2/3-4/99
ND(0.5)

9.4
1.4
NS

ND(0.5)
9.1
NS
NS
839

S&LPHfiJ®
NS
NS
NS
NS
1.8
NS

ND (5)
NS
NS
NS
NS

0.75
NS
NS

5/11/99
NS
19.9
0.56

ND(0.5)
NS
NS

85.6
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

0.64
NS

ND (0.5)
2.2
NS
NS

8/10/99
NS
12.6
NS
2.6

ND (0.5)
ND (2.5)

NS
NS
NS
NS
NS

.'£5700 :H
NS
NS

28.8
NS
NS
NS
NS
NS
NS
NS
NS
NS

Notes: 1. Compound concentrations are measured in micrograms per liter (ug/L).
2. ND = Not Detected above method detection limits indicated in parentheses.
3. NS = Not Sampled.
4. NA = Not Analyzed for this parameter.
5. J = Reported value is below the method detection limit.
6. Shaded areas exceed NJDEP GWQS of 1000 ug/L for Total Xylenes.

Refer to Third Quarter 1997 Status Report (Geraghty & Miller,
November 4, 1997) for results prior to 1997.

7. LPH = Liquid Phase Hydrocarbon detected, well not sampled.
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Table 8
Historical Groundwater Analytical Results Summary for Naphthalene

Former ARCO Terminal
Newark, NJ

Date Sampled:

We!l#
MW1
MW2
MW3
MW4
MW8R
MW9R
MW12
MW14
W9
W12
PZ8
PZ16
PZ20

1/28/97
ND (2.0)

14
ND (2.0)

NS
NS
NS
NS
NS

ND (2.0)
ND (2.0)

NS
NS
NS

4/22/97
ND (2.0)

15
ND(2.2)

NS
NS
NS
NS
NS
3.6

ND (2.0)
NS
NS
NS

7/22/97
ND (2.0)

5.4
ND(2.0)

NS
NS
NS
NS
NS

ND (2.0)
ND (2.0)

NS
NS
NS

12/23/97
ND(2.0)

19
ND(2.0)

NS
NS
NS
NS
NS
3.5

ND(2.0)
NS
NS
NS

1/28/98
ND (2.0)

42.9
ND (2.0)

NS
NS
NS
NS
NS

ND (2.0)
ND (2.0)

NS
NS
NS

5/19-21/98
ND(1.6)

107
ND(1.6)

NS
NS
NS
MS
NS

ND(1.6)
ND(1.6)

NS
NS
NS

8/3-4/98
ND(1.0)
ND (200)
ND (1.0)

NS
NS
NS
NS
NS

ND(1.0)
ND(1.0)

NS
NS
NS

11/2-3/98
6.3
9.2
1.9
NS
NS
NS
NS
NS
3.8
4.3
NS
NS
NS

2/3-4/99
ND(0.5)

4.2
0.64
NS

ND (0.5)
ND(5)

NS.
139
0.77

ND(5)
NS
NS
4.6

5/11/99
NS
NS

0.56
ND(0.5)

NS
NS
3.1
NS
NS
NS
2.0

ND(0.5)
NS

Notes: 1. Compound concentrations are measured in micrograms per liter (ug/L).
2. ND = Not Detected above method detection limits indicated in parentheses.
3. NS = Not Sampled.
4. NA = Not Analyzed for this parameter.
5. Shaded areas exceed NJDEP GWQS of 300 ug/L for naphthalene.
6. Refer to Third Quarter 1997 Status Report (Geraghty & Milter,

November 4, 1997) for results prior to 1997.
7. LPH = Liquid Phase Hydrocarbon detected, well not sampled.
8. Due to very low-level concentrations of naphthalene detected in site wells during past sampling events, the site

wells were not sampled for naphthalene during the current (August 10, 1999) sampling event.
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Table 9

Historical Groundwater Analytical Results Summary for

Methyl Tert-Butyl Ether (MTBE)

Former ARCO Terminal

Newark, NJ

Date sampled:
Well*
MW1
MW2
MW3
MW4
MW8R
MW9R
MW12
MW13
MW14
MW15
W1

W3
W6
W8
W9

W10
W12
GM17
PZ8
PZ11
PZ16
PZ20
PZ22
TPZ5

5/19-21/98
12

ND (200)
9.4J
NS
15.7

ND (100)
NS
NS

NS
NS

NS
NS

ND(1000)
ND (250)

NS

NS
3.1J
NS

ND(10)
ND (20)

NS

8/3-4/98
NS
NS
NS

NS
20
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS

NS
NS

11/2-3/98
NS
NS
NS

NS
ND (0.5)

NS
NS

$1̂ 2:1 00.28Xi8
ltSft3130|iJ|3i

?5-S';ii'3800sSgsfg

ND (50)
ND (25)

NS
NS
NS

NS
NS

NS
NS
NS

24.6

2/3-1/99
57.1

•as,̂ 9Q:4.asss?
24.6
NS

mz&QSi&'M
19.6
NS
NS

4-;?i<-25605&e3*

?.-•?. U?H£tTz
NS
NS
NS
NS

8i33w95;8Stsg
NS

NS
NS
NS
NS
11.7
NS
NS

5/11/99
NS
NS
NS
1.2
NS

NS
ND(1.2)

NS
NS
NS
NS

NS
NS
NS
NS
NS
NS

NS
16.0
NS

57.5
NS

NS
NS

8/10/99
NS

iSs»H9iissiS
NS
1.1

50.4
8.4
NS
NS
NS
NS
NS

NS
NS

ND (2.5)
NS

NS
NS
NS
NS

NS
NS
NS
NS

Notes:
1. Compound concentrations are measured in micrograms per liter (ug/L).
2. ND = Not Detected above method detection limits indicated in parentheses.
3. NS = Not Sampled.
4. Shaded areas exceed NJDEP GWQS (non-promulgated) of 70 ug/l for MTBE.
5. LPH = Liquid Phase Hydrocarbon detected, well not sampled.

File: GWDATA.xls 960570028 Page 1 of 1



Table 10

Historical Groundwater Analytical Results Summary for

Tertiary Butyl Alcohol (TEA)

Former ARCO Terminal

Newark, NJ

Date Sampled:

Well #

MW1

MW2
MW3
MW4

MW8R
MW9R

MW12
MW13
MW14
MW15
W1

W3
W6

W8
W9
W10

W12
GM17

PZ8
PZ11
PZ16
PZ20

PZ22

TPZ5

5/19-21/98

' *• - 538
- -J880 -

o**£207.7 '<

NS
-\^846 rfe\»-

*A,irM120ft.'^v>

NS
NS

sS»29800^ |̂

NS
NS
NS
NS

«'?5932(KTr.-£
*Se^14300;*S&l

^«a7270S-¥»

-.StiaijISOSSgl?

NS

NS
;4B*|f394.;?g«;̂ l

NS
ND (20)

98.3
NS

8/3-4/98

NS

SK20000 ¥3f»

NS
NS
NS

^SRsgoo-sais
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS
NS
NS

11/2-3/98

NS
ffi*fc«70600

NS

NS
S@?¥?2430 .„"

S?fiSs7;190TXMi

NS

wmzMoooms
iî 58poqiiiii
«g^72QO:?iStl

81»12400Q;«iS

tS^M20000Mi|-

SM135000JB1
NS
NS

NS
fiî soaais

NS
NS

NS
NS
NS

»«^2120:jsaw

2/3-4/99

, 4380 S*S";

' r 34500 S*r;:
ND (100)

NS

1- «1470^->,,

-*ff»3400^5i*

NS
NS

ND (10000)

NS
NS
NS

NS
^Ws^SO^giX

NS

ND(1000)

NS

NS
NS
NS

NS(100)

NS
NS

5/11/99

NS
NS
NS

ND(100)

NS
NS

ND (250)
NS

NS
NS
NS
NS
NS

NS
NS

NS
NS

NS

NS

NS
NS
NS

8/10/99

NS

s*St*24400giii
NS

ND(100)

-te^aiziasssi
:i!*?S2010;Ssi?

NS
NS
NS
NS

NS
ND (5000)

NS

NS
ND (500)

NS
NS

NS
NS
NS

NS
NS
NS
NS

Notes: 1. Compound concentrations are measured in micrograms per liter (ug/L).
2. ND = Not Detected above method detection limits indicated in parentheses.

3. NS = Not Sampled.

4. NA = Not Analyzed for this parameter.

5. J = Reported value is below the method detection limit.

6. Shaded areas exceed NJDEP GWQS (non-promulgated) of 100 ug/l for MTBE.
7. LPH = Liquid Phase Hydrocarbon detected, well not sampled.
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TABLE 11
PROPOSED GROUNDWATER SAMPLING FOR FOURTH QUARTER 1999 EVENT

FORMER ARCO TERMINAL
NEWARK, NEW JERSEY

WELLS TO BE SAMPLED

MW2, MW4, MW8R, MW9R, MW14, W9

MW2, MW9R, W3

MW9R, W3

ANALYSES

BTEX, MTBE and TBA (Method 602)

Arsenic (Method EPA 200.7)

Lead (Method EPA 200.7)

NOTES:
1. Volatile parameters will be collected using a dedicated bailer following purging of the well until indicator parameters

stabilize. Metals will be collected separately with a pump and dedicated line at low-flow purge and sample rates.
2. The metals sampling outlined above (Arsenic and Lead) is resampling of wells exhibiting exceedances of GWQS for these

parameters during the previous sampling event (May 11, 1999).
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TABLE 12
LIQUID PHASE HYDROCARBONS (LPH) THICKNESS (FT)

JANUARY-OCTOBER 1999
FORMER ARCO TERMINAL

NEWARK, NJ

GAUGE DATE
1/12/99
2/3/99
3/11/99
4/8/99
5/11/99
6/3/99

7/21/99
8/10/99
8/19/99

10/18/99

MW11*
0.00
0.00
0.00
0.00
0.00

0.01*"
0.03
0.01
0.00
0.00

MW12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

MW13
NM

Sheen
0.04
0.01
0.42"
0.05*"

0.04
0.05

0.25""
Sheen

MW14
0.00

0.00
0.00
0.00
0.01
0.00
0.02
0.02

0.04"**
0.00

MW15*
Sheen

Hvy Sheen
0.01
0.01

Hvy Sheen
0.04*"

0.02
0.04
0.00

Lt Sheen

GM17
0.00

0.00
0.03
0.01

0.02"
0.05"*

0.10
0.07

0.04""
0.02

W1
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

W2
0.00
0.00
0.00

Sheen
0.00

Lt Sheen
0.03

Sheen
0.00
0.00

W3
0.00

0.00
0.00

Sheen
0.00

Lt Sheen
0.00
0.00
0.00

Lt Sheen

W5R
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Lt Sheen

W6
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Lt Sheen
0.00

W15
0.00

0.00
0.00
0.00
0.00
0.00
0.01
0.01

Lt Sheen
Lt Sheen

Notes:
1. NM - Not Measured
2. Sheen < 0.01 ft.
3. * PetroTrap LPH collectors were placed in these wells on February 3, 1999 and were serviced monthly.
4. ** The PetroTrap LPH collectors were moved to these wells on May 11,1999. Monthly servicing continues.
5. "* These wells were pumped on June 3, 1999 to recover accumulated LPH.
6. "" These wells were pumped on August 19, 1999 to recover accumulated LPH.
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Total XylenesContour Interval = 500
Note: This diagram is based on the latest total xylenes data for each well compiled over the period January 1998-August 1999. Cone, (ug/l)
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1.10 MTBE CONCENTRATION (UG/L)
1000 ISOPACH CONTOUR (UG/L)
NS NOT SAMPLED Contour Interval =500

Note: This diagram is based on the latest MTBE data for each well compiled over the period January 1998-August 1999.
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217 TBA CONCENTRATION (UG/L)
2000 ISOPACH CONTOUR (UG/L)
NS NOT SAMPLED Contour Interval = 25000

Note: This diagram is based on the latest TBA data for each well compiled over the period January 1998-August 1999.
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FIGURE 9
IMPLEMENTATION SCHEDULE

FORMER ARCO DELANCY STREET TERMINAL, NEWARK, NEW JERSEY
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